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3 - Logistic model for the multi-deliveries perishable
goods
Grzegorz Pawlak , Gaurav Singh , Malgorzata Sterna

In the paper the solution for the practical distribution system for the
perishable goods have been proposed. The problem is formulated as
the simultaneous solution for the packing and vehicle routing problem
with multi-deliveries. The practical constraints have been included into
the model and the computational experiments have been proposed. The
extension of the model is to introduce the drivers assignment to the fleet
of the different trucks.
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1 - Liner Shipping Cargo Allocation with Service Levels
and Speed Optimization
Kevin Tierney, Stefan Guericke

We present a mixed integer model for the cargo allocation problem that
arises in several different contexts in liner shipping, such as network
design, speed optimization and empty container repositioning. We in-
troduce service levels for transit time requirements to more realistically
model cargo allocation. The maximum duration for each cargo flow is
considered by leg dependent vessel speeds, transhipment operations as
well as load dependent port call durations. This allows the analysis of
the trade-off between service speed, transit times and bunker cost. We
present results for transit time optimized networks on the Baltic, WAF
and Mediterranean LINER-LIB instances. In addition, the trade-offs
between transit times and bunker cost are analyzed in a case study that
highlights the importance of considering the transit time to adjust or
optimize liner networks.

2 - Liner Shipping Service Scheduling with Workshift
Costs
Line Reinhardt

Container shipping companies are currently facing combined chal-
lenges of overcapacity and volatile fuel prices. In addition, rising con-
cerns about greenhouse gas emissions has made it crucial for shipping
companies to reduce their fuel consumption. The consumption of fuel
for shipping vessel is polynomially proportional to the speed. This
study proposes a new model which for a fixed liner shipping network,
minimizes the fuel consumption by adjusting the port berth times to
allow for a more even speed throughout the service and thus a lower
overall fuel consumption. This speed optimization is done while en-
suring that given transit time limits for the carried cargo is satisfied,
and considering the layover time for containers transshipping between
services. Workshift times and cost are included ensuring that chang-
ing the port visit time will not introduce an addition cost for the port
operations. The model gives the global optimal solution for an entire
network of container liner services and penalties for moving the port
time is introduced to avoid the cumbersome work of changing port
visit times when only negligible savings can be achieved. Preliminary
results applying the model on real size liner shipping networks is pre-
sented.

3 - Joint Optimization of Speed and Buffer Times in
Liner Shipping
Judith Mulder , Willem van Jaarsveld , Rommert Dekker

Liner shipping networks consist of fixed ship routes and time sched-
ules that are published beforehand. However, delays are inevitable
while executing the timetables, introducing uncertainty in sailing and
port times. To maintain schedule reliability and reduce delay cost,
liner companies will try to limit the amount of delay with respect to
the schedule. Delays can for example be managed by adding buffer
times in the timetables (prevention) or by increasing the sailing speed
of the ship (recovery). Our goal is to jointly optimize the buffer times
and sailing speed. Buffer time allocation is a problem on the tactical
planning level, which has to be made in the scheduling problem before
routes are executed. Adjusting the sailing speed, on the contrary, is a

decision on the operational planning level. Hence, the optimal sailing
times given a buffer allocation should already be available when de-
termining the quality of the given buffer allocation, while in practice
these decisions are taken much later. In our solution approach, we use
that the optimal cost associated with a fixed buffer allocation can be
obtained by solving a finite state Markov Decision Process and is con-
vex in the buffer allocation. Hence, we can use a subgradient-based
approach to find an optimal solution to the joint problem.

4 - The Cargo Composition Problem
Alberto Delgado , Dario Pacino , Rune Jensen
Containerization plays an important role in the battle for the reduction
of CO2 emissions in international transportation. The more containers
a vessel carries, the smaller is the resulting CO2 emissions per trans-
ported ton of cargo. This suggested focus on vessel intake maximiza-
tion is old news for liner shippers. Stowage managers fight this battle
daily. They are the planners of the cargo and have to find a load con-
figuration that both suits the cargo to load in the current port and in
addition guarantees that the vessel can be utilized to its maximum in
future ports. The size of vessels nowadays, however, is making this
work harder and harder. Moreover, the cargo composition available in
the different ports might not be suitable for the full utilization of the
vessel. To give a very brief example, consider a vessel that has to load
a high number of very heavy containers. As a consequence the draft of
the vessel will be greater. If the vessel has to visit a port with a lower
draft limitation, stowage managers will have to leave a number of con-
tainers behind in order to reduce the draft. In this work we use vessel
stowage models to analyse how well a composition of cargo fits the
stowage characteristics of a containership. Moreover, we will present
the first vessel stowage model to handle variable displacement. A se-
ries of experiments will be presented showing the performance of the
model and e.g. it’s improved accuracy as a revenue model.
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1 - Matheuristics for offshore wind farms cable routing
Martina Fischetti , David Pisinger
A matheuristic approach is used to solve the inter-array cable optimiza-
tion problem for offshore wind farms. The problem consists in finding
an optimal cable route to connect all the turbines to one (or more) off-
shore substation(s). The model considers different constraints, such as
cable capacity, prices, no crossings, a limited number of connections
to each substation, and possible presence of obstacles in the site. First,
a MILP model is defined. Even if it is well performing in general, in
some particularly difficult instances it requires a large amount of time.
Therefore we investigated three different matheuristics based on a re-
laxed version of the model. The heuristics developed are: - a random
heuristic: we randomly fix some of the arcs of the current best solution
and re-optimize the others using the MILP solver - a distance based
heuristic: we randomly fix some of the arcs of the current best solu-
tion based on the distance to the substation(s) - a sector heuristic: we
randomly decompose the problem into sectors, fixing the arcs outside
the sector and re-optimize those inside Each of the three matheuristics
has been tuned to find a proper trade-off between neighbourhood size
and solution time. Finally, the different matheuristics are combined in
order to define the best strategy to approach the overall optimization
problem.

2 - Ng-relaxation based heuristics for large scale capac-
itated vehicle routing problems
Vittorio Maniezzo , Marco Antonio Boschetti , Elena Rocchi ,
Francesco Strappaveccia
Lower bounds based on the computation of ng sets have proven par-
ticularly effective when applied to capacitated vehicle routing problem
(CVRP) instances. Such bounds have been studied in the framework
of exact solution algorithms, but the building blocks of the bounds, as
obtained from the internal state space relaxation recursion, can pro-
vide information also for constructing primal feasible solutions. While
the CVRP bound is in fact obtained only at the end of a full column
generation procedure, the dynamic programming algorithm at the core
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